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(54) APPARATUS FOR COOLING GLASS PLATE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To partly correct the 
curvature of a glass plate. 

SOLUTION: A number of air-blasting nozzles 26 for 
blasting air flow against glass plate 1 are formed on a 
pair of wind boxes 2, 3 having chambers 11-13 and 21-23 
arranged in the transfer direction of the glass plate 1. 
The uppermost chambers 11, 21 In the transfer direction 
are divided with dividing plates 59-61 and the flow 
rates of air flows supplied to the divided sections are 
controlled to generate a temperature difference on the 
surface layer of the glass plate 1 . 
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1 

w.w&%^^^^isn\u'i\tii^mw\'&<r>nm^W(xx 
m% 9 co^-y ^^^<-if^iiy:^immm'^^mm^-)3\^\z.m. 

|H«<0;«f7;^S®?&SPS«<. 20 
mim.Z\ ■)3yy^Wi.(n>m^-^^^}:M^^\z.i$Lm.-t^ 

^^^^ Vx^(:iP^-t-Ste®^-Y t Sr»ffl-r 

So 

[0 0 0 1] 
[0 0 0 2] 

[t^5i5®$s»] K!J''r>-K•^y•\'!^'-r:/K 
^c(l. ^-iJ-^ Fi^'i'^ K^y-t 'J' -r^/Kogfi pasters c 

^?^Lfc^, i^nm^mmx^i.'o-ffyy^i&^m^'^x^ 

[0 0 0 3] El 6 fl;</9;^«ft(f^j^^S©-'R|<^;5^-r 40 

[0 0 0 41 -^jTsi^m^mmmn.. m^^^-ximi 
[0 0 0 5] :^'7:^mmfmmm(Dmm^A\^. 50 
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K5 ^I¥5 2S'-#:6t)(-5i 

[0 0 0 6] ^^-;=^-<?/ K5 1 (t. iS J (Dm^iJ 

[0 0 0 7] ^/c. ^N-;^-<^> K5 1 co±B(c(^. Aof^ 

«fcftttl?L5 4 (Ill7#fig) ;&^^^^tVTV^5o 
[0 0 0 8] ^-^—^^5 2{^. i^y:^Um^m^O\:if^ 

[0 0 0 9] '^y^umimmw<r>nnmnB\x. ± 

^f&G4rtt^T*±Tf-*f^R]iaa^^^:^c-^cDJilffi2. 3 
[0010] :^mWti^m^G<DTmK&SL^rv^^ 

--5;?tti't-5pgaEs^«<[a^tts$r/jr-r]i«4^. jisirfp 

i:. ±;^^;05]M«4cOHuffi?!5{c@«^n;^»-o&*i»a5^s 
Mffi«6. ^ffiK7(ci;orH^i^-5^ra«^T;^;5»^^BH 

«4. ffiims. tGss^e. ^ffi«7(^mffi^>[iijffima5 
[001 1 ] mm 2 C7)f^a5(7>^-Y >^<i 1 1 {cli, ^^^^p 

3 4§:^LT:/t2y 4 7 (O^^ftttti P 

[0 0 12] ;^f^:^tSiS3^Sl^G<7)±^|lJ^C^SLTV^5 
Slffi3l^, :^^;^:Ki^3^SI^GcOlE_htc>fifiL;5^o;;^5^ 
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[0013] 3 (DP^g[5(7>^-r 121 

m?^m.m^m^ir^tci^(o^^'§ 14 1 <DTmm>^v 

#{t?>t^TV^5o :ico^^§l 4 ltD±gEffi(c|^. JE;^ 
OTS#1 4 4Sr^LTya!7 4 7 cO^^ttW P ^^S^^ 

[0 0 1 4] ^^ftmy 6f^. mn'st. mmn 

'^(O^mm^^ ^ Hntc J X/ix:^^^ i J: o T«J5fe ^ fx. 

JIt^4fcsv^flJs^^l 4SrmabT. mM2.(D^^>^^ 

1 1 1 fc5v^fm*l3<D^-\^://^l 2 \ X?v^W-ii^ 
jSa-r^J: m^2c7>]5«4. SL« 3 (OiS^K 1 4 o 

pswy X/ix2 6coy X/w;2^^$:t<orapsn. ^^aJ-T-^^;^ 

[0015] -r^it^-b. g| 6 . HI 7 {C^-r J; 5 TffliJ 
com*! 2 19 #tt t>Jxfei^|^cO^MPtUiy XVl- 2 6 
:^V^T^^. ^^Mf!ta/X/V2 6;^>>»il-r'2>^'r>'/^l 

1 1 tc^ii;;^ 5/x/pffl^i 2 9>ir?^j5g;LTv^5o nm. 

J:{iy<Dm«3{cSi*9#tt^tt/c#^(D^^Ptai/X 

/^2 6^c*5v^T^l. ^^^«ttiyx/w2 e^^aa-r^^ 

>'^^ 1 2 1 y X;vm 13 0 Srff^J^g bTV^ 

So 

[0 0 16] isy 7.m-fmmm.n^wmmcn^ sie 

h 5 5 ?^SPSgBco=^;&{|ij(cise$Hfc;^7"a<^ 

S' h 5 6 h 5 5, 5 6(C#t:»(tbn 

fc*lsl«:t^^^-> 5 7 t . ;=tf 1 ©-fiiJigcgptcSte 

[0 0 17] JhifiLfc;«f9;^ft{ffig;?gSS(;i<toT;?f7 
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tuS?^SPffl^^«KSr, ?^SP3g«B©Jil^2<:DyX/wpl 
2 9*5j;U!Jil^S3<Dy X/mi 3 0*^e>i!*ffi$-frS„ * 

[0 0 18] ^^:V^X^ »il)««C©«e32lg|5*^5 8 ^i^^ff 

^« 1 ^immmm.w- s 3 a-t 5><, nm^m^m. 

#:5 3{;iJ¥A$tbfc:^7^«l(4. K 5 1 

ffl:K^:i.->'57<OffllH|{;i<fcf? SKjII^W 5 8 t i: t> {c;!JD 

[0 0 19] mmi^mi&i^5 3<Dp^^^^m-r^:ff7y^ 

K5 l®±ffi©fl^|c:^SCT^fti-5o ;^5;^«l 
[0 0 2 0] ^e>|c. ftff^J^$ix/cjtf7;^«l(4, M 

[oo2i]js,»2. 3<Dm^^mi-?>^^^mi\t.. 

®ffi2oy Xywi^l 2 9*3<J;t»?ja^3<oy X/H¥l 3 0 
[0 0 2 2] 

^-,_;x,^5, K5 l(D±ffiJ^^^Sr^HLfe;t"ttT-(4. 0fM 
SS'SigT?. ;^f7;^^lc^±ffiiT®tcDM(c:®AM^ 

50 [0 0 2 31 -r/iip*,. mt!^^mmi 
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1 i^m.&m.^± c $iirfcm, y 129. 1 3 0 
[0 0 2 4] mt^^mT^\.fz.m.mmi$.x\ mm 

l-?aK^iSr^tC$-frfc^. yX/mi 2 9. 1 3 o*^e> 

h^<r>us.mtmt. mmmi:Y)i^amm<^uoi)^±^ 

[0 0 2 5] L;6^L. *^{ctt?&SPjap^#^a§rSiM(;i 

[00 2 6] *5IBJli-liJ^ i;iM^-C/£Lfcfcro 
[0 0 2 7] 

-e^oT. MIE®«2, ScOf^^tCti, ^m^2, 3l*g 
§|5^;«f 1 »«J^I:*^(^(r:^^cDM|iS?r|iSTTE^)-r 
5'f±®«9, 10, 19, 2 0;5Sta(te>^^T:^f7;^^Rl 
o«S^I;^|pi{;i36^«»(0^-y^x<i 1, 12, 13, 2 

1, 2 2, 2 3>i5ff^^$ttT*3f9, ^^^cD^-^- ^/-^ 1 
1, 12, 13, 21, 22, 2 3©5*,<^«S3g;&|Rjft 
-h^K^f90^-t:/^^l 1, 2 1}*, ;«f9;^«l 

[0 0 2 8] *fc, *^0J<Dlt*S2»s:iE*£Lfc;^f7x^ 
«<^i«&*PS»-C(4, *^5^<Dft*«l (:^IS«<D;^7;^« 
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¥(c0f^(DMPSSr|5iTTE^>-f 5^>«"«5 9, 6 0, 6 

•rv^^ll, 2 l*S;«f7;^«asi^SgSGSr«f].5::fr[p](;i 
^%m.%.(n>wm\z.^n^i\,x\^i,. 
[0 0 2 91 *fc, *l§0J(^i»*:S3(c|B«Lfc;if7;^ 
«OJ^rSPi^ST'(4, *»?^cDtf*:a2fc|EttLfc;^7>^ 

±«!E^9(ces-rStt«]«9, 1 9{c:, 5>#J«5 9, 6 
10 0, 6 l(cJ;^)E^^$^^^^■r>^<l 1, IXn^mM 

t ^K^-v 1 1 , 2 1 {z.m^-t^m<o=^^ 1 

2, 2 2i:Srjiii-rS^^?L6 7^5^^^n, »^^?L 
6 7®||P^p^^^6 8, 6 9, 7 0;S5la^tt^^TV^ 

■So 

[0 0 3 0] :^m^(Dm^TMl\cmmi.fc^y:^m<0}^ 

I. 12. 13. 2 1. 2 2. 2 3 ^^-^V/^ 

II. 12. 13. 21. 22. 2 3{cm^'r-<^}^M 

1 SrSIT^^Ptay Xyl.2 6 ^^e>«ttl-r 5?^SPffl^m«E 

oJ:5f-. ;^^o;^^:?;;Kl <0*affitc?m^M^5^C^ J: 
5fc?^^iPb. ^co#. ^-^>/^12. 13. 2 2. 2 3 
SrSTSMPtai/Xyv2 6 ;^^?>Pt^it-5?^^P>^^m^fD^- 
[0 0 3 1] ^fc. ^m^(Dm>s^m2^xx^m^m3{z. 

^2. 3C0P^§ISC0^-Y>^^^1 1 . 2 1^5?^Wt^5 9. 6 

0. 6 i{cj:oTE^>L:^cEiar^{c. mKmicm^-r 

b. -^CO^. ^-v 12. 13. 22. 23 SrST^ 

[0 0 3 2] *^5g(7)ft*:S3{aE«Lfc:>tf^ 
;^«(DmSI^«{;l*5V^T^^. tt^«9. 19(C^^^i^ 
:^c^^7L6 7cDPBP^§rJBP^|Sfi^S6 8. 6 9. 7 
Of^i:oTiiJ^b. tt^«9. 1 9<^:=?f^;^Sl <DiS5g 
^TRjTJfEfiiJcO^-r^/^^l 2. 2 2;5^^tt^«9. 19(D 

w«5 9. 6 0. 6 i\cx^x&^vrcjs.m-^m^^ti 

50 [0 0 3 3] 
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[0 0 3 4] 7i4b\ mm 2. 3<Dm:^mm^^\^. me 
:^xx^m7{z.7Ti^h<^tmux^h^ . Ell— Ia5^;l:^3v^ 

[0 0 3 5] TffifJ<^fiL^2cOF^Si5{c|i. :^^^mm^m 

^:*-fRj(cBff^(O^PS^PiTTJil*l 2 c^f^SBSrE^-r^ 2 
t5:(Ott§3«9. 1 0^5|§:(t^^^TV^^o rtb?>cott^;K 

^UW-t 5 J: 5 f- @« ^ tb;^^oi£« 8 L xmm b T 
tt^^^g. 10(::i:oT. mm2<Dp^m^:^y::^ 
Ul(Dm^^\^\Z.^^3^<D^^Zy^^l 1, 12. 13 

[0 0 3 6] Jil^2<^[^^C0^^^//^ 1 1 , 12. 13 

(cd. ^iv^iv{cMi^x}^mm^m.^i:m^'r^rc^(D 

3 2. 3 3cDTgft«;^55t<9#(t?>tVTV^ 
rtb^(0^^fl^3 1. 3 2. 3 3co±^^(c:{^. ^ 
tu-?;n.i±;^I^S# 3 4 . 3 5. 3 6S'^Lryny4 7 

[0 0 3 7] ±{iijo®*i3<of^aj(cft. 

m:^\^{cm'^(omm^mxxmm 3 cof^as^E^^-r^ 2 
ii(Dj±^mi 9. 2 o-^mnhtixi^^^o :itih(Dj±m 
« 1 9 . 2 0 . i£« 1 4 . iftim 1 5 (DmrnPsmmKM 
i^xn.^^^n-t^x^Kmm^M^-ommi s{z.mv 

X^mi^X^K). ft*a«19. 2 0(;iJ:oT. B.m3(D 
\Hmz.:ffv:^^ 1 <Dm^:^\^{cm.^ 3 oco^-r 2 
1. 2 2. 2 3;«/5|a^2cOf^^(cff^j5e$ti.TV^-5o 
[0 0 3 8] ®l^3<Drtg|5(0^-^V/^2 1. 2 2. 2 3 

\a^. 'tth^iv{:iMi^x^nm^%m^m^'r^rc^(o 

^^«^4 1. 4 2. 4 3(DTm^-^^^K)mfhiVX\^^ 

^tl.^<^*&^W4 1 . 4 2. 4 3<0_h«ft5ffi(^tt. ^ 
^^^i^J!±;0P^#4 4. 4 5. 4 6 S-^T LTT'n !7 4 7 

[0 0 3 9] ^^(c. rm<omm2(D^m^\t. 

*¥f-«^5:&[R](cBff^coKPSSrPSTT^'r^-^^l 1^ 

f^SBtcf^. :^f5^xtS^a2l@I^Gtll]:;^[R]^cMU^T^^ V 
^<2 l^m^-t^^mme l;65^tt?>^^TV^-6o 
[0 0 4 0] 5J^fy*S5 9. 6 0(i. ate4. >[|im5(0® 
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«8(:i*fLT«SLT4ot9. ^#^5 9. 6 0{cJ:o 
T. ^-^^^^1 l;i5^^;^^g«6^ISg&G^«^5;^rR]tc 
M^3o(DiS3iCLfcf^-\'>'/^6 2 a . 6 2 b. 6 2 c 
:5>ffJ^^^TV^^, ^tbtcJ^D. TffiiJcojiL*l2t:i^i9#{t 

my X/V2 6;65aal-r^^-r Vy^6 2 a. 6 2 b. 6 2 
c. 12. 1 3(c>y-j|;:t-^5oc7)J4^Lfc/X/vp6 4 

a. 64b. 64c. 29b. 2 9 c ^ff^J5fe brv^^ 
10 (gl2#fig) o 

[0 0 4 1] 5>««6 It^. mmi 4. {liJtSl 50®ffi 

1 8(C^LT^»LT*5t). ^tme l\cXoX. 
>y<2 l:^^:ffy>^mm^m^G^m^^^\^{z.m^2-o 
(Om^LLti'f-^^^^e 3 a. 6 3 b{C^f!l^tbTV>;5o 
rtttcj:^). Ji«iJcomffi3t;iSt*9#{t?>ii.fc^»(D^^ 
fgay X/l.2 6fC;^3V^T^^. XVW 2 6 id^^g 
ii-r^^-Y>^^6 3 a . 6 3 b. 2 2. 2 3 (C^^/S-T-S 
4ooaS5:£LfcyX/W|^6 5 a. 6 5 b. 3 0 b. 3 0 

20 c S:Jf^^Lrv^-5 (EI2#fig) , 

[0 0 4 2] ±ilL;rc«^S:^-r§;=^f^;^«c^?^^iP^g 
{CX^. mm^A{z^\^^xmfm^^titc:^y:^^l^ 
^mi-^ma^. ®*S2cO^-rV^^6 2 a. 6 2 b. 6 

2 c. 12. 1 3^X'(fm.^3<D^^>^<6 3 a. 6 3 

b. 2 2. 2 3(DM^{^MVX}^Mm^^^^m^V. 
fflffi2cDy X/Wp6 4 a . 64b. 64c. 29b. 2 
9 c*5i:l5Sl*|3 0yX/Vp6 5 a. 6 5 b. 3 0 b. 

3 0 c<D^i%^M>h^ :^^:^mwtmmmG^mW}'r^ 
:^y:^mi\z.\^ox^nm^um^^m^^^o ^mtc 

30 J;*9. :^^;^;KlJi. ®i® 2 coy X/wi¥6 4 a . 6 4 
b. 6 4 c. 2 9 b. 2 9 c;6^6>«ai-r5?&a]ffl^^« 

KXoxnmi^fc'^mx. mjm<r)m^nu 5 8 (D^mi^ 

#oT®^2. 3(0ra§:«Sa^:*'fRlT«E{|iJ--fR]oT^^tt-r 
m*g2. 3(DK^;^»-r^:;^f^>^t^l glffi2cD 
yX/W|^6 4a. 64b. 64c. 29b. 2 9c^X 
XJ^mm3<D/ X/vme 5 a. 65b. 30a. 30b. 

3 0 c-^^^mm-r^i^Mm^^mi^x^xmiik^M^ri 

40 ^i:(C7i5o 

[0 04 3] rcott. JiLffi2c^f^-y W^6 2 a. 62 
b. 6 2 c--3^^$n5/^SPffi^M«c<^JBE;^4r^-r>'''^ 

6 2a. 6 2b. e2c::t\z,mM.mmir^t. mm^ 
\km±mm\z.^\^'^x:^'7 :^mmmm^G^m.m^iomz, 

MA/fcVXyWi^6 4 a. 6 4 b. Q A cf}^h:» y :^WL1 
64a. 64b. 64c rT^t^l^S^n^o Mffi 

3cD^i'V^^6 3 a. e3h-^m^^fh^nnm^^m 

cOi±;0Sr^^ V/^6 3 a. 6 3 b r^i: 

50 ^. m^i5^^±mm\^i^\^'^xisy :^wmMmn(G'^m 
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[0 0 4 4] rcOJ;ptc, mi'^m5{c^ir:^^:^^(D 
/cVX/Wffi^6 4a. 6 4 b. 6 4 c *3 J:t;^y X/Vf^ 6 5 

a. 6 5b-f)^h:^y^mi\^\^<>xmtii'r^^Mm^^ 

^(OX. Kft^>K9. 10. 19. 2 O-^XU^mmS 

9. 6 0. 6 1 S'^fc(;^^tt5:^c(t7?. wt^<D}^nms 
[0 0 4 5] :^/^;^«ag32&S^GS'«-e]^:&rR]t^MA/y^c 

^-^>'/^6 2a. 62b. 62c. 63a. 6 3 b 
62b. 62c. 63a. 6 3 h (D^th^thKMVXm 

ttrnm^^m-r^^^'^^mm-t^^ti-m^x. tct 

[0 0 4 6] m3:^xx^m4\tTm<Dmm2{Zi^Mm^ 
mm 3 \c}^mmmnmi±timm^^^nn^m^i,&^ 

[0 0 4 7] EI3*5J:I^E|4{;^:^V^Tf^. mn2(D\^^ 
<Dj±m^ 9 K^^^ 2 t^^>^<6 2 a. 6 2b. 

6 2c t^mm'r^^m<o^^^6 6 ^mmmi^^m 

L. m^mie 6 t[ni^[HiWPir*#mco^M?L6 7;;)^^ 

^^tl.fcI^M^g6 8. 6 9. 7 OSr. tt^^9cO^-V>' 
^^l 2^i9cOB(-lS(tfc;^>f KW/W7 1 (cffioT;^/^ 

>'^^6 2a. 6 2 b. 6 2 c r^{;l^ttTV^-5o 
^^6 2 atC^i£-r5ISS^K6 8 0^^?L6 7f^. ^-r^/ 
1 2 1 ^^-^^ 6 2 a t ^iSffl-r6^^?L 6 6 1 1^1^ 
tc. ^^d. ^-r>^^^6 2 b{c:^iS-r6|SS«6 9<D^M 
?L 6 7 fl. 1 2 ^-t 6 2 b t Sraffl1--5 

^^?L 6 6 i l^^tc. ^?>(c. ^-r^/^^6 2 c{C>^iS-r 
7 0 (D^^Jl 6 7 t^. 1 2t^^ V/^ 

6 2 c ^ ^isai-^^^dPL 6 6^ mmm'^^i^xv^ 

-So 

[0 0 4 8] fii^i 2 (D-:^(Dmm 5 5 

ttWtM{;iSii-r5n>> K7 2. 7 3. 7 4 5:^-^5 
>'^7 5. 7 6. 7 7;a5^^$tLTV^5o v/y>'y7 5 
On K7 2tl. IS^^^6 8(cE|*Lfc:/^^5^ h 7 8 
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^-al^^^^. ^^v^yi 6<Dx:iyV7 3a. mMm6 9 

(;i@*L;fc:/^^^^ h 7 9{cig^^ti.. v-y>'^7 7<D 

a K7 4(1. PS*^7 0{;iH«Lfc:/^^^;/ h 8 0 (C 

[0 0 4 9] t^oT. v-y >V7 5. 7 6. 7 7 
^•^T. |^S«6 8. 6 9. 7 0(D^n.^e 7(D—n^ 
r^tiimm 9 (0^^?L 6 6 O-^^f^fi;^^ 19 -g- 5 i: 5 (c. 
ISS^g6 8. 6 9. 7 0«r#K]$-^5t. ^-\'>-/^12 
it^^^a]^^^^ft£0-g|5;5S^^ ^^/^ 6 2 a . 6 

10 2 b. 6 2 c-^mA-r^o ^f^. ^-r>^<l 2-^^h'f^^ 
62a. 62b. 62c -^O/^iP^Pg^^gftcOgftA* 
fl. ^^?L6 6t^^?L6 7 toa/^i9^5t|3^;?>5^< 
=^e^(aifit;^L. ^^?L6 6 t^mi6 7 t^^^^KM 
^ce'9'^ofc^^^C:^oV^T. ^-\'^^^^1 2;0^?>^-t>^^^6 
2a. 62b. 62c ^(D;^mm^%^<DmAMt>^MiK 
iz^f^^o ^hK. vy>'^7 5. 7 6. 7 7Sr#i6^-^ 
T. |SS«6 8. 6 9. 7 0<D^M?L6 7^5tt'gO;K9c7) 
^^7L6 6{c^<S/£ D^t?/^v^i: ISM«6 8. 
69. 7 OSr^ti^iir^t. ^-v>'^^l 2t;i32^^$ti.'5 

20 ^mm^^nm^^'^^ >^<6 2 a. 62b. 62c -^MA 
U/^</^^o 'r^^t>'^. IiSt^6 8. 6 9. 7 0^iil: 
^tfj^-^^r 5fet-i&-<fcyX/H¥6 4 a. 6 

4 b. 6 4 c^^e>;^^:^tSl-^fR]oT®ffl-r5ft^Pffl^ 
MSf£C0^{t*SryX/V'S^6 4 a. 6 4 b. 6 4cr:t(c>(@ 

[0 0 5 0] :*:^KcO;^^:;^t^co?^ra]Smfi. _h 

30 5r ^ll^f^T^fc^o 

[0 0 5 1] tct^ii. mi^msxi^. Tm<^m.m2 

(O^-r ^/^^l 1 ^3otcE5>b. ±m(Dmm3<D^^>' 
/^2 1 ^2o{C|x:^LTV^5;5S. ^^>^/^ll. 2 1fl 

^$inXhth\tX<. mm2. 3<7)^^>y<ll^ 2 1 

[0 0 5 2] HI 1 T*fi. }^^mm<D±mm(Dmmm-:^ 

^:^^l(Dm^^^^z.^^—:^^ry K5 1 Sr;Sv^5;^f;^''^ 

rmmi^:^^:^mi^f^Mm^x<^xmf0^m'r^m^ 

[0 0 5 3] ^hK. ^SWMftft^;^^;=^«ico^t!j^ 

50 ttlSr«l*PL. a^:=5f^;^tel c^P^ttif-'a^'^Tv-y ^-^7 
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5. 7 6. 7 7lZ.X*)mmm6 8. 6 9. JO^^Wj^ 

[0 0 5 4] ^hl^-^tc. tt^«9. issues. 6 
9. 7 0tcS^?L6 6. 6 7Sr^tg-rS^ t(C#x.T. 
tt-^«9.pS«6 8. 6 9. 7 OtCl^J^^lHlMPRT?;^ 
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